were used to count adults and young, and to observe ferret behavior. Total-population counts were produced from spotlight surveys during approximately 30 nights from early July to early August, 1983 through 1985. A total-population count for 1982 was not made; only colonies 25-East, 25-West, 1, 10, and 13 were spotlighted using efforts comparable to other years. Teams of observers were used each night for complete coverage of all colonies searched. Observers used spotlights mounted on vehicles or carried in hand. Each observer searched 100 ha or smaller nonoverlapping areas of prairie-dog colonies each night. Spotlighting effort was concentrated from 2100 to 2400 h and from 0200 to 0600 h when ferrets were expected to be most active (Biggins et al., 1986; Clark et al., 1986b; Hillman, 1968) . Spotlighting continued in the same location for 3-5 consecutive nights because ferrets were not active every night. Effort between years was standardized by duration (spotlight nights/colony) and intensity (spotlight hours/night). Spotlight hours (and unit-nights) totalled 150 (45) in 1982, 260 (82) in 1983, 554 (93) in 1984, and 647 (78) in 1985. The cumulative count of ferrets (Fig. 2) averaged 82% of the total after 4 nights of search per unit area. The mean minimum number of nights searched per colony ranged from 4.1 to 4.8 annually. This mean exludes three peripheral colonies (1, 16, and 21) that received additional search effort because of incomplete litter counts. Mean unit-hours/night spent spotlighting each year ranged from 2.9 to 6.9. Some ferrets (four in 1983; nine in 1984) were found when the search period was extended a sample of the population was marked in mid-September and recaptured during the Ist week in October. In 1985, two additional estimates were produced for 3-7 October and 1 November that included trapping from 11 October to 1 November.
We used a Peterson estimate with Chapman's correction for population size, N = [(n, + 1)(n2 + 1)/(m2 + 1)]-1, where n, = number of animals initially captured and marked, n2 = total number of animals in the recapture sample, and m2 = number of marked animals in the recapture sample (Seber, 1982) . Ninety percent confidence intervals were calculated by 1.645 (VN), where: v = (n, + 1 1)2 + (n, -m2) (n2 -m)/ (m2 + 1)2(m2 + 2).
Individual ferrets were assumed to have equal probability of capture. Ferrets were caught in unbaited live traps (Sheets, 1972) after they were first located with spotlights. Searchers covered equal-sized units of habitat simultaneously, so that all ferrets had an equal probability of being seen if they were above ground. We assumed that rates of emigration, mortality, and intercolony movement between capture periods were the same for marked and unmarked animals. No source for ferret immigration was known, and intercolony movements did not bias the estimate because trapping was conducted over the entire area where ferrets were known to occur. Marked individuals removed from the population between mark and recapture periods in 1985 were not used to calculate the estimate, but were added to N to produce a grand total. Trapped ferrets were assigned to juvenile or adult age classes by palpation of the sagittal crest, tooth wear, and reproductive status (Thorne et al., 1985 Xi where x, was the total number of transmitter-days and y, was the total number of deaths in interval i. Survival rate for interval i was-estimated using S, = 9,L, (Mayfield, 1961) , where L, is the length of interval i (in days). We accumulated 894 transmitter-days on 19 juvenile ferrets and 341 transmitter-days on seven adults. Individual radio-tagged ferrets were monitored for periods ranging from several days to several months, thus contributing unequally to the transmitter-day total. We applied a "bracketing" approach to the data, combining animals that disappeared with known deaths to provide an upper estimate of mortality (Heisey and Fuller, 1985 (Table 1) . Sample sizes were too small to produce meaningful mark-recapture estimates of adult sex ratio, but of 42 adults caught from 1982 to 1985, 13 were males and 29 were females, a sex ratio of 1:2.2. Juvenile male (n = 46): female (n = 37) sex ratio based on ferrets caught in August and September for all years was 1: 0.80. This ratio does not differ significantly from 1:1 (G = 0.77, d.f. = 1, P = 0.44), but differs significantly from the sex ratio of captured adults (x2 = 6.754, P < 0.01).
Population trends. In 1985, unlike previous years when ferret numbers remained constant between the spotlight period and the trapping period, geographically localized disappearance occurred from 27 July to 9 September. Sixteen ferrets (three litters, including mothers, and three other adults) located within colonies 25-East and 25-West in July could not be relocated later. By September, only one ferret (a juvenile male) could be found on 25-East. In contrast, September mark-recapture estimates on colony 22 (N = 15 ? 4) were similar to numbers (n = 20) observed during spotlighting in July. The overall population estimate for September was 47% lower than the spotlight count in July. Most of this decline (60%) was observed on colonies 25-East, 25-West, and 19.
Two male ferrets were removed from the population on 13 September 1985 and one male and two females were removed from 5 to 7 October 1985. A third female was removed on 12 October. On 21 October, two of these animals (a male taken on 7 October and the female taken on 12 October) were diagnosed as having canine distemper contracted in the wild. Ferrets caught during trapping from 10 to 12 October and a rescue effort to remove additional animals from the wild from 26 October to 2 November provided a second opportunity for mark-recapture estimation. The estimate derived from this effort (16 ? 4; 4-7 October) was 48% lower than the ., 1986b) . Juveniles attained adult weight by late September (Fig. 3) .
Sixty was not significantly different between years in six females followed for 2 consecutive years (P > 0.10, U = 25.5, Mann Whitney U). Two adult females trapped in 1984 were not lactating, indicating they had not reared litters. One of these had reared a litter of four in 1983.
Dispersal.-Sibling juveniles remained together until late August, when litters fragmented. We observed two types of movement following litter breakup: 1) long (1-7 km) movements to adjacent prairie-dog colonies, usually with no return and 2) short movements (<300 m) from the natal area, with young remaining within or near their mother's activity area. Long-dispersal movements were observed for 9 male (6 with radios) and 3 female (2 with radios) juveniles between 4 September and 1 November (1981) (1982) (1983) (1984) (1985) . During this same period, four radio-tagged juvenile females exhibited only short movements and remained on their natal prairie-dog colonies until the radios were removed (mid-December for two of the animals). One juvenile female remained on her mother's range and reared a litter there the following year in her mother's absence. No radio-tagged juvenile male remained in its natal colony.
Adult ferrets exhibited geographic fidelity. Eight of 10 marked adults (two males, six females) caught 1 year later were 5200 m from their original capture locations. Two adult females made intercolony movements. One radio-tagged female left the activity area she used from July through September on colony 25-West and moved 2.5 km to colony 26; she disappeared shortly afterward. (Fig. 5) . Annual disappearance rates of all ferrets from this colony were 69% (1982-1983), 53% (1983-1984), and 86% (1984-1985) . Disappearance between 1983 and 1984 (the most complete data set) appeared logarithmic (y = -0.0009 log x + 1.2446; r = -0.947), with highest declines observed in autumn and winter, and few losses between March and July in all years.
We observed three mortalities (all from predation) among 26 radio-tagged ferrets in 1,235 transmitter-days of monitoring. The daily survival rate calculated from these losses was 0.998, or a 0.689 overall survival rate for the period August to December. Interpretation of the rates for colony 25-East are affected by the demonstrated difference in survival rates between age classes, and suspected difference between sexes. Further statistical evaluation of these data sets (e.g., calculation of variances and hypothesis testing) seemed inappropriate because basic assumptions (Heisey and Fuller, 1985; White, 1983) were violated and sample sizes were small. However, the annual loss rate of radio-tagged ferrets (59%) projected from the August-December data compared favorably with the annual loss rates of 53-86% for ferrets on colony 25-East. Sex and age composition of the radio-tagged and samples of ferrets from colony 25-East seemed to approximate the composition of the ferret population in general, further enhancing comparability between data sets.
In addition to the three known mortalities of radio-tagged ferrets, radio contact was lost from three other ferrets (one adult and two juveniles) under circumstances indicating possible mortality. By bracketing the upper and lower bounds of all known and potential mortality, an annual rate for the total population between 83% and 59% was estimated. Using this same approach, upper and lower estimates of juvenile ferret mortality alone were 81% and 56%.
Causes of mortality.-Remains of 30 ferrets were recovered from 1981 to 1985, and six other animals died in captivity from 21 October 1985 to 5 January 1986. Of 17 remains collected in the field for which sex could be determined, 11 (64%) were male; eight of 12 (67%) animals of known age were less than 1 year old.
Nondisease-related sources of mortality in the wild were known or inferred in 12 cases and included four that were human-related and eight from predators. Canine distemper undoubtedly killed many more ferrets in 1985.
An animal killed by a ranch dog led to discovery of the population in 1981. Other humanrelated mortalities were three ferrets found dead with massive trauma. These may have been struck by vehicles but other evidence suggested they were killed in traps and discarded.
Predation was recorded three times from radio-telemetry and five times from discovery of remains or carcasses. Predation was the only mortality source identified by telemetry. Raptors were responsible for five deaths. One instance each of great-horned-owl (Bubo virginianus) and golden-eagle (Aquila chryseatos) predation were identified by telemetry, and one complete head that closely resembled the radio-tagged ferret killed by an eagle was found. Eartags and mandibles of one ferret were found in an owl bolus (V. Semonsen, pers. comm.) and one skull was found at an owl roost. A coyote (Canis latrans) killed a third radio-tagged ferret. In two cases, the predator could not be determined. On six occasions ferrets were pursued by raptors ( Ferret mortality was high at Meeteetse as well. Loss in fecundity (Nalbandov, 1976) with age was not observed probably because of the brief life span of ferrets we studied, although longerlived mustelids have been shown to exhibit loss in fecundity with age (Enders, 1952; Hansson, 1947) . Rates of disappearance from colony 25-East and telemetry data suggest high mortality rates among all age classes, supporting our contention of brief life spans for ferrets in the wild.
Juvenile male ferrets dispersed long distances whereas juvenile females often settled near their natal areas. This pattern occurs in other mustelids (Erlinge, 1977a (Erlinge, , 1977b King and McMillan, 1982; Moors and Lavers, 1981; Powell, 1979 Powell, , 1982 Simms, 1979) and is a common theme in solitary mammals (Waser and Jones, 1983) . Therefore, it was not surprising that two juvenile male ferrets dispersed long distances in October 1985 even though ferret densities were low and prairie dogs were available locally.
When juveniles are forced into margins of adult territories or become transients, they spend disproportionate amounts of time exposed to predators and intraspecific and interspecific strife. Predation contributed most to ferret mortality from 1981 to 1984. Based on our estimates of ferret disappearance from colony 25-East and an adult disappearance rate 80% of that for juveniles, 60-80% of all juveniles must have emigrated or died each year when disease was not a factor (1982-1983 and 1983-1984 (Stroganov, 1962) and averages nine young/litter (Stroganov, 1962) . Differences between polecat and ferret life-history strategies may reflect the more stable patch dynamics (e.g., longer persistence) of North American Cynomys sp. (Clark, 1973) , where colonies tend to be more consistent in production of prey biomass than in adjacent grasslands (Agnew, 1983). Smaller litter sizes may be more bioenergetically adaptive where resources are stable (King, 1983; Calder, 1984 Decimation of the population of black-footed ferrets at Meeteetse suggests its persistence in the wild is tenuous. Ferrets will almost certainly require large investments in maintenance to insure persistence of future populations in the wild. The data demonstrate that insular populations are subject to sudden and complete collapse, and suggest the importance of immediate action, including establishment of alternative populations for recovery of insular, endangered species.
